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luto is the smallest, outermost
and last-discovered planet in
the Solar System  and the only
onc that has never been visitecl

by a spacecraft from Ilarih. J’luto and its
relatively large satellite Charon arc the
destinations of a proposed spacccrafi mis-
sion for the next decade, being dcvclopcd
for NASA by scientists and cnginccrs  at
NASA’s .te.t I’repulsion 1,aboratory.

‘lie  mission concept calls for a small
spacccratl and science payload, a fast de-
velopment  cycle and a flight time as short
as possible. I’bc cost is to be kept low,
U. S., Russian and (ic.rman scientists have
discussed possible collaboration on the
mission.

]n addition to innovative mission
planning and design, the Pluto Express
team rccogniiwd the aced for a new class
of space technology to achicvc the nlis-
sion to Pluto. I’hey have created novel de-
signs and prototypes for instruments,
spaccerafl subsystems and operational
lccbniqucs,

J<assian scientists have proposed to
build a 10 kilogram (22 pound) ptobe,
known as a “Drcrp  Z,ond.” I’bc Zond
would enter Pluto’s atniosphere,  broad-
casting data back to the space.cratl before
it craslm into the planet’s surface, A
German proposal is under discussion to
drop a probe into Jupiter’s moon 10 if the
trajectory selected for I’luto Express uti-
lizes a gravity assist from the giant
planet.

I’here is a note of urgency in that
Pluto’s thin atmosphere, discovered only
in 1988 when Pluto was closest to the
Sun, is believed to be starting to con-
dense as the planet moves outward ag,ain.
Its ?48-year orbit is elongated, and tilted
relative to those of the other planets.
Pluto crossed inside Neptune’s orbit in
1979, and will recede beyond Neptune
again in 1999 to be fartbcst  from the Sun
once more.

~’hc LJ.S. and Russia arc COII-
ductittg  a joint study oftbc  possibility of
launching the spacecratl on Russian
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launch vehicles. ~’wo spacecraft allow
mapping both sides of l’lLIto  ancl Charon
while providing redundancy. Since a J’luto
“day” lasts 6.4 Iiarlh days, a single space-
craft encounter would permit only one
hemisphere ofthc planet to be mapped at
high resolution. It will take 10 to 12 years
to reach Pluto afler launch.

l’hc current version of the spacecraft
would weigh  (at launch) about 100 kilo-
grams (220 pounds), making it smaller
than the first interplanetary spacecraft,
Marirm ?, launched iii 1962. l’he Galileo
spacecratl  now in orbit around Jupiter, has
a mass of 2200 kilograms. Yet the I’luto
Express on-board flight computer, reduced
to about the size of a small cassette
recorder, will have 20 to 50 times the pro-
cessing speed of the Galileo computer.

Nearly every part of the spacecraft
represents a new gcnerat  ion of technology.
Me craft that will travel to Pluto is no
longer considered a spacecraft, but rather is
now referred to as a “scicncecraft.  ” I’his
vehicle. will be unlike its predecessors,
where science instruments were attached
onto a spacecraf( bus and interfaced with
the main computer. 011 Pluto l:xprcss,

there is no such distinction. T’he scier)ce-
craft design is based on the needs to take
measurements with semors  that probe the
visible, infrared, ultraviolet, and radio re-
gions of the electromagnetic spectrum.
I’hc integrated scicncecraft  will cost less,
have lower mass, and be easier to operate
from Earth than today’s outer scalar system
spacecraft, yet it will provide more data
about J’luto than any other first planetary
encounter mission has.

Scientific objectives for Pluto Ex-
press include global geological and
chemical mapping of Pluto and Charon
and study ofl’luto’s  atmosphere. Mission
designers will seek-a}i an extended miss-
ion to explore newly-discovered bodies
in the Kuiper I)isk beyond Pluto.
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and operations

PI luto Express has made signifi-
cant strides toward making
the concept of how we ex-

plore space more accessible to every-
one. llducaticma] outreach efforts have
involved over 100 students from uni-
versities all over the country in hands-
on roles working on designing the nlis-
sirm. Many hundreds more have par(ie.i-
pated in Pluto Fkprcss educational pro-
grams and over a thousand teachers
have attended tcachcr training work-
shops sponscwcd by the project. A
unique rxamplc  of student involvement
has been with the Art Center College of
l)csign in Southern (alifornia.  Art Cen-
ter, one of the nation’s pmmicr schools
for designers and arlisans in all fields, is
known throLIghout lhc world for their
innovative and revolutionary designs of
automobiles, transpc)rtation systems,
and many other proclucts.  For thirteen
weeks fourteen design students from the
I )cparhncnt of I’ransporlat  ion Design at
Al-t Center  worked  in tandem with  the

]’]uto l;xprcss Spacecraft I)csip,n ‘1’canl
to develop options for a revolutionary
ncw design for the spacecraft

“1’he l’luto IApress I{ducational Out-
reach l’rogram,  managed by Jackie Giu-
liano, a former spacecraft mission plan-
ner and now college professor, has de-
veloped a series of Curriculum (hides
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PLUTO NOT YET EXPLORED 29WA

la 1991, the LJ. S. Postal Scrvicc issued a
;crics of stamps celebrating the planets
md the spacecraft that explored them.
I’he  stamp for Pluto had t}~c phrase “Not
}’ct llxplorcd” printed on it, since no
;pacecrafl  has yet flown by this
l~ystcrious  world.

[

;ontaining innovative exercises to enable
:ducators  to teach space science to stu-
~ents of all ages. Curriculum l)cvclopcr
{ichard Shopc describes these teachin~
;ttategies as “kinesthetic” in nature.
4 professional min~e artist and science cd-
,Icator, Richard Sbope, along with Jackie
3iuliano, train stucients and teachers in
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.hcsc innovative methods. ‘1’hcsc  research-
>ased teaching, strategies invo]vc the body
and the mind in a way that allows students
10 “live” the lcarnin~[ cxpclicncc.
In onc exercise, s(adcats become planets
~nd create a scale model of the solal- sys-

[ern. These tnitlcl.v-otl  fJc/ivilic’.r  develop an
inluitivc grasp ofspacc  science concepts
md encourage an attitude of ]ifc-long
learning,.

Pluto Express Preproject I
qf MisLvion  Development

I’he Curl iculum Guides arc avail-
able from the Pluto I{xprcss  Project or
through the l’]uto I{xpress  1 lomc I’ag,e
on the Intcrmct:

~--n--~--gt)ttp.//w M\J[)l,nasasgo\  opllltolto/

J’luto I{xprcss  represents a dynamic
and challenging scientific mission, but
it also represents a means to motivate
the human spirit to achieve the best it
can offer and to gain perspectives that
can help us better appreciate the special
planet on which wc live - }{artll.
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Pluto Caplurcs  The imagination
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luto has caJ)turcd the iinaginations of many ,,, <;. ,. ., .,::. :.;~”
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since its discovery by Clyde ‘1’ombaugh  on ,-, . J, ,,.~ + :
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l’cbruary  18, 1930. Clyde I’cnnbaupl),  then 24

.’ 4.}. , , ,, ., ..,... -.,,,
years old, scarch&l  systcmaticai[y through ]I)illions  of
imap,cs of stars on IIundrcds  of photographic plates at the
1,OWCII observatory in Flap,staff Arizona. People
throughout the world sent letters to 1,owell observatory
suggesting a name for the newly discovered J’lanct X.
The name for I’luto is creditecl to a Miss Ve~ietia Ilumcy
of (lx ford, Ilngland who, 11 years old at the time, cabled
the observatory with }~cr sug,ges(ion shortly after the
initial news ofthc discovery rcaclled the world. Since
that time, Pluto has represented the unexplored, the last
world in a vast solar syslcm broupht  closer to us by the
Mariner, Pionecl, Voyap,er, and Galileo spacecraft. With
‘he discovery of l’luto’s moon (Xaron in 1978 and an atmosphere around Pluto in
1988, the mystery deepened. ]n f~ct, I’luto  now seems more closely related to the
ncw]y discovered worlcls of the distant Kuipcr  disk than to the other planets.
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